ZERO INSERTION FORCE SOCKET TERMINAL 



Field of the Invention 

5 

The invention relates to a contact for use in a zero insertion force socket. In particular, 
the terminals have non-symmetrical redundant beams which allow the terminals to compensate 
for mispositioned pins of a mating connector. 

10 Background of the Invention 

_Zero_insertion_force-SOckets are known in.the ait -Generally, thesockethas a base with 
terminals mounted therein and a cover which is slidably mounted on the base. Some type of cam 
means is provided to move the cover relative to the base. 
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The terminals provided in these prior art sockets are dimensioned to receive a mating pin 
1=45 therein. The pin is inserted into an open area of the terminal which requires a zero or minimal 
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force for insertion. The cover with the pins mounted therein is then slid such that the pins move 



y from the open area of the terminal to a restricted portion. In this restricted portion, the mating 



pins electrically engage arms of the terminals to provide the electrical connection therebetween. 
In one such socket, the portion of the terminal which mates with the mating pin has a first arm 
20 and a second arm extending from a connecting portion which connects the mating portion with a 
retention portion of the terminals herein. The first arm is significantly longer than the second 
arm. The first arm and second arm form a generally U-shaped cantilever member. The arms 
converge towards each other to form the restricted portion. When the mating pin is positioned in 
electrical engagement with the restricted portion, the first and second arms have different 
25 electrical resistance resulting in an unbalanced signal transfer between the arms. In addition, 
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when the mating pins are improperly aligned in the socket, the mating portion is not adequately 
adjustable to adapt for the misposition of the pins. This is because the second contact arm is 
generally short and relatively rigid, thereby limiting its resiliency and preventing the second arm 
from adapting to the misaligned pin. In contrast, the lengthy first arm is resiliently deformable 
5 and can adjust to the misalignment of the pins. However, as the misaligned pin will not be held 
in electrical engagement with both the first and second arms of the terminal, an inconsistent 
electrical connection is provided. 

U. S. Patent 6,142,810 discloses a terminal wherein the electrical resistance between the 
pins and the terminals is a low. Each terminal has an engaging portion, a retention portion, a 
i JO neck inter-connecting the engaging and retention portions, and a mounting pad. The engaging 

b 

O portion has a pair of cantilevers symmetrically arranged about a central line thereof and 

O 

■W extending a predetermined distance from the neck in one direction and converging towards each 

other. The engaging portion rotates with respect to the neck such that the pair of cantilevers is 
L reliably connected with a contact pin of the mating connector even when the pin is incorrectly 

Ul5 positioned in the aperture. The retention portion has barbs for reliably retaining the terminal in 

W 

O the base. A mounting pad is positioned proximate to an extends perpendicular to the retention 



b 



portion. While this terminal better compensates for mating pin misalignment, the close 
proximity of the mounting pad to the retention portion can result in an ineffective electrical 
connection between the terminals of the socket and the contact traces of a printed circuit board 
20 on which it is mounted. As warpage of the printed circuit boards is common, it is important to 
have terminals which have sufficient resiliency to compensate for the warpage. Additionally, as 
the socket and board have different coefficients of thermal expansion, the terminals must be able 
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to compensate for relative movement to ensure that the solder connection between the mounting 
pads and traces is not rendered ineffective. 

It would therefore be advantageous to provide a socket which has terminals which have 
sufficient resilient characteristics at both mating ends. In so doing misalignment in the mating 
5 components can be compensated and a positive electrical connection is affected. 



Summary of the Invention 

The invention is directed to a terminal with use with a zero insertion force socket which 
electrically connects a mating connector to a printed circuit board or the like. The terminal has a 
ylO pin engaging portion which has a pair of contact arms positioned to make electrical engagement 
§ with a mating pin. A retention portion extends from the pin engaging portion. Side edges of the 
CO retention portion are dimensioned to create a frictional interference with side wall of a cavity of 

}l the socket. A mounting portion extends from the retention portion in an opposite direction from 

O 

1 5 the pin engaging portion. The mounting portion has at least one resilient leg which extends from 

Ll5 the retention portion to a solder pad which is soldered to a substrate. The solder pad is spaced 

Q from the retention portion a sufficient distance to allow the at least one resilient leg to provide 

a 

the resilient characteristics required to allow the at least one resilient leg to resiliently 
compensate for misalignment or movement of the solder relative to the solder pad. 

In addition, the pin engaging portion has a pair of nonsymmetrical contact arms which 
20 are positioned to make electrical engagement with a mating pin. A first contact arm of the pair 
of contact arms is configured to have a longer electrical path across which signals are transmitted 
than a second contact arm. The first contact arm also has a reduced width compared to the 
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second contact arm, such that the first contact arm is configured to have a matched inductance to 
the second contact arm. 



Brief Description of the Drawings 

FIGURE 1 is an exploded view of a ZIF socket in which terminals according to the 
present invention are inserted. 

FIGURE 2 is a perspective view of a terminal according to the present invention. 

FIGURE 3 is a two dimensional view of the terminal prior to forming. 

FIGURE 4 is a top view of the terminal with the movement of a mating pin illustrated 

therein. 

FIGURE 5 is a top plan view of a cavity of the socket with no terminal inserted. 

FIGURE 6 is a to plan view of the cavity shown in Figure 5 with a terminal inserted. 

FIGURE 7 is a cross sectional view illustrating the terminal positioned in the socket and 
mounted to a printed circuit board. 

FIGURE 8 is a perspective view of an alternate embodiment of a terminal according to 
the present invention. 

Detailed Description of the Invention 

Referring to Figure 1, a zero insertion force (ZIF) socket 8 in accordance with the present 
invention comprises a base 1, a cover 2 slidably mounted on the base 1, a plurality of terminals 3 
received in the base 1, and a cam mechanism (not shown) arranged between the base 1 and the 
cover 2 for sliding the cover 2 relative to the base 1 . The base 1 is mounted on a printed circuit 
board 4 (Figure 7) and an electronic package (not shown) is positioned on the cover 2. The 
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printed circuit board and the electronic package are electrically connected via the plurality of 
terminals 3 and a corresponding plurality of pins 5 (Figure 4) which extend from the electronic 
package. 

Referring to Figure 2, each terminal 3 comprises a pin engaging portion 10, a retention 
portion 12, and a mounting portion 14. The engaging portion 10 has a neck 20 which extends to 
and is integral with the retention portion 12. A U-shaped bight 22 extends from the neck 20 at 
the opposite end from the retention portion 12. A pair of contact arms 24, 26 extend from the 
bight 22. Arm 24 has an arcuate portion 30 and a straight portion 32. Arm 26 also has an 
arcuate portion 34 and a straight portion 36. However, in the embodiment shown, arm 24 and 
arm 26 are not mirror images of each other. As is best shown in Figure 3, the straight portions 
32, 36 are angled toward each other such that the free ends of the portions 32, 36 are spaced from 
each other a distance less than the diameter of a respective pin 5. 

Due to the particular configuration of each arm, arm 26 has a longer electrical path from 
its free end to bight 22. Therefore, as is best shown in Figure 2, arm 26 has a reduced thickness 
to as compared to arm 24. This allows the inductance to be matched between each arm, even 
though the distance the signal must travel in the arms is divergent. 

Referring to Figure 3, the centerline of the neck C n is offset from the centerline of the 
terminal C t . This offset also contributes to the balance of the inductance. 

The retention portion 12 extends from the neck 20. Oppositely facing edges 40 are 
provided on the retention portion. The side edges 40 are spaced from each other a greater 
distance than the side walls 42 of terminal housing cavities 44 in base 1, as will be more fully 
described below. 
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The mounting portion 14 extends from the bottom of the retention portion 12 in a 
direction opposed to the direction the neck 20 extends the top of the retention portion 12. As is 
best shown in Figures 2, 3 and 7, the mounting portion 14 has two resilient legs 50, 52 which 
extend from the retention portion 12. The resilient legs 50, 52 are separated by an opening 54. 
The opening can have various configurations, but in the embodiment shown, the opening has a 
dogbone configuration. Each leg 50, 52 has a positioning member 56, 58 extending in a 
direction away from opening 54. The positioning members 56, 58 are spaced from each other a 
distance less than the spacing of the side walls 42. A bridge 60 extends between legs 50, 52 at 
the end of the resilient legs which is spaced from the retention portion 12. In the embodiment 
shown, the positioning members 56, 58 are spaced from the bridge 60; however, other 
configurations are possible. Extending from bridge 60 is a solder pad 62 which is bent at 
approximately 90° with respect to the plane of the legs 50, 52. The bent portion of the solder pad 
62 has a generally circular configuration to cooperate with a solder ball (not shown) placed in 
engagement with the printed circuit board 4. While a generally circular configuration is shown, 
the shape of the solder pad can be of various shapes, including generally square. The centerline 
of the solder pad 62 coincides with the center line of the terminal. 

The terminals 3 are inserted into the terminal receiving cavities 44 provided in base 1. 
Each terminal 3 is generally inserted by positioning the pin engaging portion 10 into the cavity 
44 and then moving the terminal upward into the cavity, such that the terminal is retained in the 
cavity. As the terminal is moved to the fully inserted position, the side edges 40 engage side 
walls 42. As the side edges 40 are spaced apart, as described above, the side edges engage and 
displace material from the side walls 42 to form a strong frictional engagement therebetween. It 
is important to note that flexibility and ability to compensate for board warpage and heat cycling 
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are attributes of the terminal 3. Consequently, the fact that the side edges 40 and retention 
portion 12 are spaced from the solder pad 62 significantly increases the resiliency in the solder 
pad 62. 

As the terminals 3 are inserted in the cavities 44, the positioning members 56, 58 enter 
5 slots provided in the side walls 42 of the cavities 44. The positioning members 56, 58 do not 
frictionally engage the walls 42 of the cavities and are, therefore, loosely retained in the cavities. 
This allows the mounting portion 14 to move relative to the cavity 44. By allowing the mounting 
portion 14, and in particular the solder pads 62, to float in this manner, a more stable connection 
is made with the circuit board. The ability of the terminals to thereby compensate for board 

WO warpage and thermal expansion is maximized. Consequently, after the terminals are soldered to 

h 

Q the board, slight relative movement of the board 4 or the socket 8 is compensated by the 

B 

~ mounting portion 14, thereby maintaining the integrity of the solder between the terminal and the 

P board. The insures that a positive electrical connection will be maintained even as the board 

e 

ljl warpage or thermal expansion occurs. 

u 

Ul5 Referring to Figure 4, when the electronic package is assembled on the ZDF socket 8, the 

u 

O cover 2 is positioned in an opened state, and each contact pin is inserted between the 

H 

corresponding pair of contact arms 24, 26 without making contact therewith, thus the insertion 
force is zero. Rotating a handle of the cam mechanism causes the cover 2, together with the 
electronic package, to move relative to the base 1 to a closed position. As the cover is moved to 
20 the closed position, the pins 5 are moved toward and engage straight portions 32, 36 of the arms 
24, 26 causing the arms 24, 26 to resiliently deform outward. In the closed position, the contact 
arms 24, 26 attempt to retain to their unstressed position, which exerts forces on pins 5. As each 
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arm exerts an opposing force on the pins, the pins are retained in position and electrical 
connection is assured. 

The electrical connection is assured even if respective pins are slightly misaligned or 
deformed. As the cover is moved to the closed position, the pin 5 first abuts against one of the 
5 arms 24, but does not contact the other arm 26. Since the pin 5 continuously moves toward the 
free ends of the arms 24, 26, the pin 5 pushes the arm 24, thereby causing the engaging portion 
10 to rotate around the neck 20 due to the flexibility thereof. The other arm 26 moves toward the 
contact tail 5 to make contact therewith and establish reliable electrical connection therebetween. 
The foregoing illustrates some of the possibilities for practicing the invention. Many 

1=40 other embodiments are possible within the scope and spirit of the invention. It is, therefore, 

O 

O intended that the foregoing description be regarded as illustrative rather than limiting, and that 

® the scope of the invention is given by the appended claims together with their full range of 

l m equivalents. 

j\ Referring to Figure 8, an alternate embodiment of the invention is shown. The terminal 

jUl5 103 is more compact than terminal 3; however, many of the parts are essentially identical. 



Each terminal 103 comprises a pin engaging portion 1 10, a retention portion 1 12, and a 
mounting portion 114. The engaging portion 1 10 has a neck 120 which extends to and is integral 
with the retention portion 112. A U-shaped bight 122 extends from the neck 120 at the opposite 
end from the retention portion 1 12. A pair of contact arms 124, 126 extend from the bight 122. 
20 Arm 124 has an arcuate portion 130 and a straight portion 132. Arm 126 also has an arcuate 
portion 134 and a straight portion 136. However, in the embodiment shown, arm 124 and arm 
126 are not mirror images of each other. The straight portions 132, 136 are angled toward each 
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other such that the free ends of the portions 132, 136 are spaced from each other a distance less 
than the diameter of a respective pin 5. 

Due to the particular configuration of each arm, arm 126 has a longer electrical path from 
its free end to bight 122. Therefore, arm 126 has a reduced thickness to as compared to arm 124. 
This allows the inductance to be matched between each arm, even though the distance the signal 
must travel in the arms is divergent. The centerline of the neck is offset from the centerline of 
the terminal. This offset also contributes to the balance of the inductance. 



} Q^y> As shown in Figure 7, the arms 124, 126 and bight 122 has a reduced material thickness 
in high stress areas. The reduced thickness allows the arms to have an increased yield stress, 
thereby increasing the compliancy of the\rms and reducing the spring rate. 

The retention portion 1 12 extends from the neck 120. Oppositely facing edges 140 are 
provided on the retention portion. The side edges 140 are spaced from each other a greater 
distance than the side walls 42 of terminal housing cavities 44 in base 1 . 

The mounting portion 1 14 extends from the bottom of the retention portion 1 12 in a 
direction opposed to the direction the neck 120 extends the top of the retention portion 1 12. The 
mounting portion 14 has two resilient legs 150, 152 which extend from the retention portion 1 12. 
The resilient legs 150, 152 are separated by an opening 154. The opening can have various 
configurations, but in the embodiment shown, the opening has a dogbone configuration. Each 
leg 150, 152 has a positioning member 156, 158 extending in a direction away from opening 
154. The positioning members 156, 158 are spaced from each other a distance less than the 
spacing of the side walls 142. A bridge 160 extends between legs 150, 152 at the end of the 
resilient legs which is spaced from the retention portion 112. In the embodiment shown, the 
positioning members 156, 158 are spaced from the bridge 160; however, other configurations are 
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possible. Extending from bridge 160 is a solder pad 162 which is bent at approximately 90° with 
respect to the plane of the legs 150, 152. The bent portion of the solder pad 162 has a generally 
circular configuration to cooperate with a solder ball (not shown) placed in engagement with the 
printed circuit board 4. While a generally circular configuration is shown, the shape of the solder 
pad can be of various shapes, including generally square. The centerline of the solder pad 162 
coincides with the center line of the terminal. 

As the terminals 103 are inserted into the cavities 144 in essentially the same manner as 
terminals 3, the description thereof will not be repeated. 
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